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Background. The aim of this study was to examine whether there was any survival advantage in men following elective
repair of an abdominal aortic aneurysm (AAA) detected by ultrasound screening compared to those with an AAA detected
incidentally.
Methods. A total of 424 men underwent elective AAA repair between 1990 and 1998; 181 were detected in an aneurysm
screening programme and 243 were diagnosed incidentally. Follow-up survival data were collected until 2003 (minimum
5 years) and survival curves were compared using regression analysis.
Results. The postoperative 30-day mortality rate was significantly lower in men whose aneurysms were detected by
screening (4.4%), compared with those detected incidentally (9.0%). Similarly, 5-year survival (78% vs. 65%) and 10-year
survival rates (63% vs. 40%) were better after repair of a screen-detected AAA (p , 0.0003 at all time intervals, by log rank
testing). Multivariate analysis showed that this was largely due to the older age of men who had repair of an incidental AAA
(71.2 vs. 67.1 years).
Conclusion. Men who had elective repair of an AAA detected by screening had a better late survival rate than men whose
aneurysm was discovered incidentally because they were younger at the time of surgery.
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Introduction
The aim of aneurysm screening is to detect subjects
with an abdominal aortic aneurysm (AAA) before it
becomes a significant risk to their life. Elective AAA
repair in this situation can reduce the risk of death
from aneurysm rupture. Mortality and morbidity rates
from elective repair in specialist centres are reducing,
and endovascular repair is an increasing option in
selected patients. The first large scale randomized trial
of population screening for AAA in men has shown
that mortality from AAA can be reduced significantly,
at reasonable cost and without a negative effect on
quality of life.1,2
In Gloucestershire, an aneurysm screening pro-
gramme for men has been running since 1990.3 As in
the randomized trial, it has been possible to show that
the programme has reduced the risk of death from
aneurysm disease in the County. A previous study
from Gloucestershire demonstrated that the mortality
rate from elective repair in screen-detected aneurysms
was less than that in aneurysms detected incidentally.4
The aim of the present investigation was to define
the late outcome in men who had elective repair of a
screen-detected AAA and compare these results with
patients whose aneurysms were detected incidentally.
Patients and Methods
Men were identified who had undergone elective
AAA repair in Gloucestershire Royal Hospital and
Cheltenham General Hospital between 1990 and
1998. This interval covered the first 8 years of the
Gloucestershire Aneurysm Screening Programme
(GASP), and was chosen to provide a cohort of men
to study who had their elective aneurysm surgery a
minimum of 5 years previously. A database of patient
information collected on subjects identified in GASP
was interrogated, and where necessary, this was
supplemented by clinical records and the department
of surgery database, Auditbasee. Operating theatre
records were also checked to make sure no procedures
were missed. The study only included men who had
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elective repair of a non-ruptured AAA; all those who
had emergency or urgent AAA repair, whether screen-
detected or not, were excluded. Women who had
elective AAA repair were also excluded from the
study as GASP only includes men.
A total of 424 elective aortic aneurysm repairs were
identified; 243 men underwent repair of an AAA
detected incidentally and 181 following detection by
aneurysm screening. For each of these men, the
hospital computerized Patient Administration System
(PAS) was used to determine whether they were still
alive on the 27/04/03. For those who had died, date of
death was sought from a number of sources including
hospital notes, GP records and death certificate. Using
multiple sources it was possible to verify the date of
death and age at death for each of the men included.
This information was used to determine the time of
survival after elective AAA repair for each individual.
The cause of death for each individual was not sought
because the data were thought too unreliable.
Survival curves were constructed for each of the
groups of men who had elective AAA repair, either
detected by screening, or incidentally. Kaplan–Meier
curves were constructed and Cox proportional hazards
regression analysis used to determine whether survival
following elective aneurysm repair was significantly
different between the two groups. The age of the men
was then included in a further regression analysis to
determine whether it had any influence on outcome.
Results
Between 1990 and 1998, 424 elective AAA repairs were
performed in Gloucestershire, 181 detected by screen-
ing and 243 discovered incidentally. During this
interval, the annual number of elective repairs rose
from 35 in 1990 to 63 in 1998. The proportion of elective
AAAs detected by screening rose from 11% ðn ¼ 8Þ in
1990–1991 to 40% ðn ¼ 39Þ in 1997–1998. This pro-
portion has continued to rise until the most recent
figures in 2003 (64%).
At time of elective surgery, the mean age of men
whose AAA was detected by screening (67.1 years)
was significantly lower than in those whose aneur-
ysms were detected incidentally (71.2 years). Not all
men in the screened group were 65 years old, as some
were monitored over several years until their small
AAAs expanded above 5.5 cm in diameter.
As has already been reported,4 there was a
significant difference in 30-day mortality rates after
elective surgery between the groups. The postopera-
tive mortality rate in men in the present study cohort
was 4.4% ðn ¼ 8Þ in men whose aneurysms were
detected by screening, compared with 9% ðn ¼ 22Þ in
those discovered incidentally.
There were also significant differences observed in
5- and 10-year survival rates. Survival rates in men
whose aneurysm was detected by screening were 78%
after 5 years and 63% after 10 years. Respective figures
for men whose aneurysm was found incidentally were
65 and 40% (Fig. 1). Using the log rank test, survival
was significantly better for screen-detected aneurysms
at all time intervals studied ðp ¼ 0:0003Þ:
The difference in survival rates between the two
groups disappeared, however, after Cox regression
analysis, when it became clear that the survival
advantage in the screened group was accounted for
Fig. 1. Late survival after elective aneurysm repair.
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by their younger age at the time of surgery, as the
difference between the two groups ceased to be
significant.
Discussion
The present study has shown that the 5- and 10-year
survival rates were longer in men who had successful
elective repair of an AAA detected by screening,
compared with men whose aneurysms were detected
incidentally. The difference, however, was largely due
to the fact that men with a screen-detected AAAwere
younger. Not only were 30-day mortality rates
significantly lower, but late survival was also
improved. It could be argued that screening simply
brings forward the date of AAA repair and is an
example of screening introducing a lead time bias.
There are potential confounding factors, one of which
is that older men with aneurysms detected inciden-
tally were also of the age likely to be under
investigation for comorbid disease, often the reason
that the aneurysm was found. This alone could
account for an increase in postoperative morbidity.
Previous research in Gloucestershire, however, has
shown that men who had repair of a screen-detected
AAA were not significantly fitter, but they were
younger than men with an incidentally detected
AAA.4 The survival rates recorded in this study were
similar to those reported previously.5–7
The Gloucestershire Aneurysm Screening Project
(GASP) is a community-based ultrasound programme.
A mobile ultrasound screening team visits each
general practitioner surgery in the County annually,
and imagesmen in their 65th year. Approximately 95%
of men are discharged with a normal aorta and can be
reassured that death from AAA is extremely unlikely.8
The remainder continue with ultrasound surveillance
and are offered elective surgery once their AAA
reaches 5.5 cm in diameter. By 2003, all men aged
between 65 and 78 have been offered screening, and
the acceptance rate is currently 84%.3 This means that
the group with aneurysms discovered incidentally
also includes 16% of those in the screening age group
who declined investigation. The gradual introduction
of this programme has not significantly increased the
elective aneurysm workload, but an increasing pro-
portion of elective repairs are done on screen detected
AAAs.9
Recent randomized evidence suggests that aneur-
ysm screening in men saves lives.1,2,10 Many vascular
surgeons believe that the case for national screening is
strong,11 and the National Screening Committee is
currently evaluating all existing evidence.12 Evidence
from GASP can help inform future political decisions.
The present study showed that the improved survival
in men with a screen-detected AAAwas largely due to
their younger age. An increasing number of men in
GASP have surgery several years after a small AAA is
detected, and are thus older; the difference in survival
rates may therefore reduce as the years go on. The
latest results from the Small Aneurysm Trial have
suggested there may be a late survival advantage in
men who had early surgery, rather than surveillance,
and this has been ascribed to the adjuvant medical
therapy such as antiplatelet agents and statins offered
to these men.13 Men with small aneurysms detected by
screening could be candidates for medical interven-
tion as a first step.
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